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This invention relates to thermostatic tempera 
ture controls for ovens etc., and has for its object 
to provide a novel construction for such a control 
to make it especially adaptable for use with 

5t burners operated by “Wet” gases. 
This and other objects of this invention will 

become more readily apparent from a detailed 
description of the invention which follows,' refer 
ence being had to the accompanying drawings 

l0. in which 
Figure l is a side elevation of my improved 

thermostatic control. 
Figure 2 is a longitudinal sectional View of the 

control, the section being taken on the line 2st-2x 
§15, of Figure 4. 

Figure 3 is a cross section of the thermostatic 
operating member of the control and the housing 
surrounding it, the section being taken on the 
line 3ft-3:0 of Figure 2. 

Figure 4 is a partial sectional View of the valve 
housing of the thermostatically controlled valve 
and the hand operated valve Which controls the 
iiow 0I" the gas to and from the control, showing 
the connection between them and the drier tube. 
Figure 5 is an end elevation of the valve housing 

of the thermostatically controlled Yvalve with parts 
of the valve removed from it. 
Figure 6 is an` end elevation of the valve hous 

ing of the thermostatically controlled valve with 
BOtlie adjusting wheel removed from it. 

Figure '7 is a detail View of one side of the dia 
phragm valve member of the control. 

Figure 8 is ra detail View of the other side of 
the diaphragm valve member of the control. 

Figure 9 is a detail View of one side of the 
spacing ring between the diaphragm valve mem 
ber and the adjustable diaphragm member of the 
control. 
Figure 10 is a detail view of the other side of 

40 the spacing ring. 
Figure 11 is a cross section of the spacing ring, 

the section being taken on the line IIx-11a: of 
Figure 10. 

Figure 12 is a partial side elevation and lon 
45 gitudinal sectional view of a modiñed form of the 

thermostatic operating member. 
Figure 13 is a longitudinal sectional view of a 

modified form of the thermostatic control and 
the portion of the oven in which it is mounted. 

In the several figures of the drawings like ref 
erence numerals indicate like parts. 
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The thermostatically controlled control form»v 
ing the subject matter of my present invention 
is especially adapted for use with a burner in 

55 4which “wet” gas is burned. Such gas has char 

(Cl. 236-102) 

acteristics which are not present in a dry gas and 
an oven control which operates with dry gas can 
therefore not be used to also operate with wet gas. 
As illustrated in the several figures, the oven 

control comprises a housing l which has a central 
>boss 2 on one side thereof into which is threaded 
the tubular casing 3. This casing has the bush 
ing 4 threaded into the end thereof and into the 
inner end of this bushing in turn is threaded 
the end stem 5 of the thermostaticV operating 
member. The outer reduced portionof this end 
stem 5 projects into the bushing 6 which is 
threaded into the outer end of the first bushing 
lland is adapted to compress the compression 
sleeve 7 which surrounds the end stem 5A Within 
the bushing 4 in order to provide a gas and liquid 
tight adjustable joint around the stem. 
The threaded engagement o1” the end stem 0i' 

the thermostatic member into the bushing 4 cen 
trally supports this member within the cylindrical 
casing so that the needle valve member 8, pro 
vided at the opposite end of the thermostatic 
member, projects thru the central opening 9 in 
the housing to cooperate with the diaphragm ’sup 
ported valve member l0. 
phragm 11 of this valve member is held against 
the annular shoulder 12 bythe spacing ring 13, 
against which is placed a second diaphragm 14. 
The latter diaphragm is held against the spacing 
ring by the annular inner end of the cover 15 
which is threaded into the housing 1 to force they 
diaphragm 14 against the spacing ring V13, the 
spacing ring against the diaphragm 11 and the 
latter diaphragm against the annular shoulder 
12 in order to provide a gas and liquid tight joint 
between these members and permit the gas only 
to pass thru the ports provided in the diaphragm 
11 and the spacing ring 13 as will hereinafter be 
described. 
The inlet 16 of the housing 1 leads to the port 

opening 17 which is located on the inside of the 
housing surrounded by the annular shoulder 12. 
The gas thus enters the inside of the housing 
behind the diaphragm 11. This diaphragm car 
ries the valve member 10 which has a central ` 
duct 18 thru the center or" it with the needle valve 
seat 19 provided at one end thereof on one side 
of the diaphragm. At the other side of the dia 
phragm the valve member is provided with a head 
20 having radial groovesl 21 leading from the end 
of the central duct thereof. A nut 22 threaded on 
the valve member 10 clamps the valve member 
to the diaphragm. The flow of the gas entering 
the inside of the housing thru the opening 17 of ' 
the inlet 16 is thus controlled by the needle valve 
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member 8 which cooperates with the valve seat 
i9 in the valve member 10. Gas passing thru the 
duct 18 of the valve member lo enters the space 
between the diaphragm 11 and the diaphragm 14. 
This space is connected with the port opening 23 
of the outlet 23A. This port opening is located 
in an annular groove 24 provided in the face of 
the annular shoulder 12 within the housing 1. 
The diaphragm ll has a port opening 25 provided 
therein which connects the annular groove 24 with 
the annular concentric groove 26 provided on one 
side of the spacing ring 13. The spacing ring in 
turn has a port opening 27 which connects the 
annular groove 26 provided on one side of the 
ring with an annular groove 28 provided on the 
other side of the ring and radial grooves 29 lead 
ing from the annular groove 23 to the space be 
tween the two diaphragms connect the annular 
groove 28 with the inside of the housing between 
the two diaphragms and permit the gas to flow 
thru the grooves and ports to the outlet 23A. 
The diaphragm 14 forms a variable stop for 

the valve member 18 which is adjusted the 
stem 30 which is mounted in the cover l5 and is 
adapted to be threaded back and forth therein to 
move the head 3l provided on the inner end there 
of toward and away from the diaphragm 14. For 
the lateral adjustment of the head 3l, the stem 3G 
has the hand wheel 32 threaded to the outer end 
thereof and in order to provide an angular adjust 
ment for the hand wheel 32 on the stem 30, the 
outer end of the stem 3G is split and has a plug 33 
threaded into the split end to permit the expan 
sion of the stem in order to lock the hand wheel 
in any desired angular position to the stem. The 
hand Wheel is preferably made of an outer and 
inner section, which sections are suitably spaced 
apart to permit the circulation of air between 
them and prevent the outer portion of the hand 
wheel from getting hot. Fastened to the periph 
ery of the inner section of the hand wheel 32 is 
the dial strip 34 on which the degrees of heat are 
indicated at which the oven may be operated by 
the oven control. A iixed pointer 35 projecting 
from a suitable disc mounted on the side of the 
oven cooperates with the dial strip for the setting 
of the dial of the hand wheel. 
The automatic operation of the oven control is 

performed by the thermostatic member located in 
the casing 3 which is mounted to project into the 
oven so that it will be heated to the same tem 
perature as that of the inside of the oven. As 
previously described, the thermostatic member 
has an end stem 5 which is adjustably anchored 
in the inner end of the casing 3 to support the 
thermostatic member within the casing. The 
thermostatic member proper comprises a steel 
rod 36 which is surrounded by two copper strips 
37 and 38 which extend parallel to each other and 
the rod 36. The copper strips are preferably con 
caved so as to encircle the rod at opposite sides 
thereof. The needle valve member 8 of the ther 
mostatic member is provided at the rear with an 
extension sleeve 39 having a center pin 40 pro 
vided therein and the inner ends of the two cop 
per strips 37 and 38 engage into this sleeve ex 
tension around the center pin 40 thereof. The 
end of the copper strip 38 is anchored to the 
sleeve and its center pin by means of pin 4l and 
jthus forms an integral extension of the needle 
valve member 8. The end of the other copper 
stripg37, which also engages into the extension 
sleeve 39, does not extend to tho inner end of the 
sleeve extension and is not attached thereto so 
lthat it is free to move within the sleeve extension. 
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This second copper strip is however attached to 
the end of the steel rod 36 by means of the pin 
42. A tongue and groove connection 40A between 
the inner end of the steel rod and the center pin 
of the extension sleeve permits the steel rod to 
move toward and away from the center pin 40 
while being held in line with each other by the 
copper strips which surround both of them. 
At the other end of the thermostatic expansion 

member the copper strip 38 is attached to the end 
of the steel rod 36 by means of the pin 43, while 
the end of the copper strip 37 is attached to the 
inner end of the end stem 5 by means of the pin 
44. A tongue and groove connection 45 between 
the inner end of the end stem 5 the outer 
end of the steel rod 36 permits the outer end of 
the steel rod to move toward and away from the 
inner end of the end stem 5 while being held in 
line with each other by the copper strips 37 and 
38 which surround both of them. 
The expansion member thus built up operates 

as follows: The heat of the oven expands the 
copper strip 37 which is anchored to the ñxed end 
stem 5 at the outer end of the casing. This ex 
pansion of the copper strip 37 lengthens it so that 
its opposite free end moves into the sleeve ex 
tension of the needle valve member 8. In doing 
so the copper expansion strip 37 carries with it the 
steel rod 36 which is attached thereto near the 
needle valve member. IThe movement or" the 
outer end of the copper expansion strip 37, due 
to its expansion, is then transmitted by the steel 
rod 36 to the second copper expansion strip 38 
near the outer end of the casing 3 where this steel 
rod is attached to the second expansion strip by 
means of the pin 43. This second expansion strip 
is thus moved away from the end stem 5 but to 
this movement is added the expansion of the sec 
ond expansion strip so that the needle valve mem 
ber 8 attached to the inner end of the second ex 
pansion strip is moved a distance equal to the ex 
pansion of both of the expansion strips. The steel 
rod 36, which connects the two expansion strips 
37 and 38, is also expanded by the heat of the oven 
but its expansion is nulliiied by the expansion of 
the steel casing which surrounds the thermostatic 
member and is made so as to have practically the 
same expansion as the steel rod 36. 
The expansion and contraction of the thermo 

static member thus operates to move the needle 
valve member 8 thereoi` toward and away from 
the valve member 10 carried by the diaphragm 
11 and the adjustable anchorage or” the thermo 
static member provided by the threaded engage 
ment of the end stem 5 in the outer end of the 
casing 3 permits the expansion members to be 
set so that their expansion and contraction at 
diiîerent temperatures will operate to regulate 
the flow of gas thru the duct 18 in the diaphragm 
supported valve member 10. , 
The position of the valve member 10 with re 

lation to the needle valve member 8 is varied so 
that the expansion and contraction of the ther 
mostatic member can be made to open and close 
the duct 18 at various predetermined tempera 
tures of the oven. For example the valve mem 
ber may be set so that the expansion of the 
thermostatic member will close the duct 18 so 
that only an amount of gas suiîicient to keep the 
oven heated to a temperature of 250 degrees 
Fahrenheit can pass thru this duct. Another 
setting of the valve member will allow sufñcient 
gas to flow thru the duct i8 to heat the oven to 
a temperature or“ 500 degrees Fahrenheit. This 
setting of the valve member is done by the hand 
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wheel 32 which, when rotated, threads the stem 

’ 30 in and out of the cover of the housing l and 
moves the head 31 to iiex the diaphragm toward 
the head 20 of the valve member 10 or allows it 
to flex away from it. The head 31 thus forms 
an adjustable stop against which the diaphragm 
14 rests in order to provide a nXed backing for 
the valve member 10 of the diaphragm 11. By 
rotating the hand wheel 32 so that the pointer 
35 points to 250 on the dial strip 34 thereof, the 
head 33 fiexes the diaphragm 14 to move the 
diaphragm supported valve member 10 toward 
the needle valve to back it up in a position where 
the expansion of the thermostatic member will 
close the duct 18 on the expansion of the expan 
sion strips at 250 degrees Fahrenheit. A setting 
of the hand wheel in which the pointer 35 points 
to 500 on the dial strip will move the hea-d 32 back 
so that the diaphragm 14 can iieX back and allow 
the diaphragm supported valve member 10 to flex 
back with it so that it will not be backed up by 
the head 31 until sufficient gas has passed thru 
the duct which will produce a temperature of 
500 degrees Fahrenheit before the expansion of 
the thermostatic member closes the duct 18. 
To prevent the valve member from being 

forced against the needle valve member, which 
would cause the thermostatic member to buckle. 
a shoulder 46 is provided in the housing l which 
stops the movement of the valve member 10 so 
that it cannot be unduh7 forced against the 
needle valve member. . 
For the purpose of permitting a small quantity 

of gas to pass thru the thermostatic valve suf 
iicient to keep a standby ñame lit in the burner 
when the flow of gas is otherwise shut off, a small 
port 11A is provided in the diaphragm 11 which 
by-passes a small quantity of gas to pass around 
the= valve member 10 and keeps the burner op 
erating with a small flame after the valve is 
otherwise closed. InV this way the ñame of the 
burner will never be completely extinguished by 
the operation of the thermostatic member but 
will simply be reduced to a minimum to be again 
increased as soon as the temperature in the oven 
begins to drop below the desired point. 
The valve with which the gas is manually reg 

ulated before it enters the oven control is illus 
trated in Figure 4 and comprises the valve body 50 
in which the needle valve 51 is mounted. This 
needle valve is operated by the handle 52 and 
operates to open and close the port 53 thru which 
the gas enters from the gas line 54. After pass 
ing thru the port 53 the gas passes out thru the 

i; gas line 55 into the inlet 16 of the oven control 
heretofore described. The gas leaves the oven 
control thru the outlet 23A and flows thru the 
pipe line 56 back to the valve body 50 into the 
open end duct 57 thereof into which the drier 
tube 59 is threaded. This drier tube acts as a 
pressure equalizing chamber from which the dry 
gases are allowed to pass on to the burner while 
any wet gases may accumulate therein until 
dried either by a fixing name, which is adapted 
to heat the tube, or by the dry gases which pass 
over the wet gas in their ñow to the burner. 
In Figure 12 I have illustrated a modified form 

of the thermostatic member for the operation 
of the oven control. In this modification the eX 
pansion member 60 comprises a tube made up of 
metal suitable because of its coeiiicient of eX~ 
pansion. This tube is ñxedly attached to the 
adjustable end stem 61 with one end thereof 
while the opposite free end has the needle valve 
-member 62 attached thereto. 

3 
The modification of the oven control illustrat 

ed iii-Figure 13 is adapted for use in ovens in 
which the control must be set by a hand wheel 
located in the opposite wall of the oven. In this 
modification an adjustable but otherwise fixed 
needle valve member '70 mounted in the hous 
ing 71 to cooperate with the diaphragm supporte 
ed valve member '72.' The diaphragm controlled 
valve member is adjusted; that is held against 
yielding at a predetermined position by a plug 
73 carried on the end of the expansion member 
74. This plug projects from the end of the casing 
75 in which the expansion member '74 is mount 
ed and closes the space in the end of the casing. 
The casing extends from one wall of the oven to 
the other and in the opposite end has the stern 
76 threaded therein. This stem is rotated by 
the hand wheel 77 which corresponds to the hand 
wheel 32 in Figures l and 2. The end of the 
stem 76 engages the end of the expansion mem 
ber 74 so that in threading the stem 76 back and 
forth in the end of the casing 75 the motion of 
this stem is transmitted thru the expansion 
member to the plug 73 which in turn moves the 
diaphragm 78 for the proper setting of the valve 
member '72. 

I claim: 
1. In a thermostatic control the combination of 

a valve housing, a pair of diaphragms mounted 
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within said housing in spaced relation to each i i 
other to form a chamber having flexible walls, 
a valve member carried by one o-f said diaphragme, 
said Valve member having a duct leading there 
thru to provide an inlet into said chamber, said 
valve housing having an inlet on the outside of 
said chamber, thermostatic means cooperating 
with said diaphragm supported valve member to 
control the flow of gas from said inlet of said 
housing into» said chamber and an outlet from 
said diaphragm chamber. 

2. In a thermostatic control the combination of 
a Valve housing, a pair of diaphragms mounted 
within said housing in spaced relation to each 
other forming a chamber between them, a valve 
member having avduct leading therethru carried " 
by one of said diaphragme, said valve housing 
having an inlet on the outside of said chamber, 
thermostatic means cooperating with said dia 
phragm supported valve member to control the 
flow of gas intoI said chamber and an outlet from ' 
said diaphragm chamber, and anadjustable mem 
ber on the outside of the other of said diaphragms 
adapted to hold said second diaphragm against 
said valve member of said ñrst diaphragm to pre 
vent the flexing of said ñrst diaphragm by said 
thermostatic means beyond a predetermined 
point. 

3. In a thermostatic control the combination of 
a thermostatic member comprising a central sup 
porting and connecting rod, a pair of expansion ‘ 
strips, o-ne of said expansion strips being fastened 
to one end of said supporting and connecting rod 
and the other of said expansion strips being fas 
tened to the opposite end of said supporting and 
connecting rod, anchoring means connected to 
the free end of one of said expansion strips and 
a valve member connected to the free end of the 
other of said expansion strips. 

4. In a thermostatic control the combination 
of a thermostatic member comprising a central 
supporting and connecting rod, a pair of expan 
sion strips, one of said expansion strips being 
fastened to one end of said supporting and con 
necting rod and the other of said expansion strips 
being fastened to the opposite end of said sup 
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porting and connecting rod, anchoring means con 
nected to the free end of one> of said expansion 
strips, a valve member comiected to the free end 
of the other of said expansion strips and a slip 
joint between said anchoring means and one end 
of said supporting and connecting rod and a slip 
joint between said valve member and the other 
end of said supporting and connecting rod. 

5. ïn a thermostatic control the combination of 
a valve housing, a tubular casing projecting from 
said housing, a bushing mounted in the outer end 
of said casing, an anchoring member mounted in 
said bushing, a thermostat member comprising a 
pair of expansion strips, one of said expansion 
members having one end thereof attached to said 
anchoring means, a valve member attached to the 
opposite end of the other of said expansion strips, 
supporting and connecting means connecting said 
anchoring means with said valve member, a slip 
joint providing a lost motion between said con 
necting means and said anchoring means at each 
end of said connecting means and a valve member 
in said valve housing cooperating with said valve 
member attached to one of said expansion strips. 

6. In a thermostatic control the combination of 
a valve housing, a pair of diaphragms within said 
housing, a spacing ring separating said dia 
phragme to form a chamber between them, a 
valve member having a duct leading therethru 
carried by one ci said diaphragms and providing 
an inlet for said chamber, an outlet port in said 
same diaphragm, said spacing ring having a duct 
therein leading from said chamber to said outlet 
port in said diaphragm, a stop for the movement 
of said diaphragm supported valve member on 
the outside of s id second diaphragm and a sec 
ond stop f or said diaphragm supported valve mem 
ber in iront of said first diaphragm, and a ther 
mostatically controlled valve cooperating with 
said diaphragm supported valve member to con 
trol the flow of gas thru said duct in said dia 
phragm supported valve member. 

'7. In a thermostatic controlthe combination of 
a valve housing having a central opening there 
thru, an annular shoulder surrounding the open 
ing at one end of said housing, a thermostatically 
controlled valve member projecting into the open 
ing surrounded by said annular shoulder, a dia 
phragm sup-ported valve member mounted Within 
said housing and cooperating with said thermo 
statically controlled valve member, said annular 
.shoulder forming a stop for said diaphragm sup 
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ported valve member in its movement toward said 
thermostatically controlled valve member. 

8. In a thermostatic control, the combination 
of a valve housing, an annular shoulder within 
said housing having an annular concentric groove 
in the face thereof with an outlet port leading 
from said groove rearwardly of said shoulder, a 
diaphragm having an outlet port in registry with 
said outlet port in said shoulder, a Valve member 
having a duct leading therethru mounted cen 
trally of said diaphragm, said housing having an 
inlet port in the space surrounded by said annular 
shoulder and surrounding said valve member on 
one side of said diaphragm, a thermostatically 
controlled valve member projecting into said space 
toward said valve member to cooperate with the 
duct therein to open and close one end thereof, a 
spacing ring having concentric annular grooves 
on each side thereof connected by a duct leading 
thru said ring from one duct to the other and 
with a radial groove leading from one of said 
annular grooves to the open center, said spacing 
ring resting against said diaphragm at a point 
opposite to said annular shoulder, a second dia 
phragm resting against said spacing ring and a 
cover threaded into said housing to force said 
second diaphragm against said spacing ring and 
said first diaphragm against said annular shoulder 
to provide gas tight joints between said shoulder 
and said nrst diaphragm and between said spacing 
ring and said first and second diaphragm. 

9. In a thermostatic control the combination 
of a valve housing, a chamber having flexible 
walls Within sai-d housing, a combined inlet and 
valve member carried by one of the ñeXible Walls 
of said chamber and valve means cooperating 
with said valve member to control the flow of gas 
from said housing into said chamber and stop 
means cooperating with another of said flexible 
walls to limit the movement of said flexible wall 
carrying said valve member. 

10. In a thermostatic control the combination 
of a valve housing, a chamber having opposing 
ñexible walls within said housing, a combined 
inlet and Valve member carried by one of said 
iieXible walls, fixed stop means for limiting the 
movement of said flexible wall carrying said valve 
member in one direction and variable stop means 
cooperating with the opposing flexible Wall for 
limiting the movement of said flexible wall carry 
ing said Valve member in the opposite direction. 

JOHN M. KELLEY. 
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